Background: Inappropriate anti-tuberculosis (TB) treatment, particularly at the beginning of the disease, is a major cause of drug resistance. This survey was performed to evaluate doctors' approaches to the diagnosis and treatment of TB. Method: The study was conducted in 12 cities, each from a different geographical region of Turkey. A prepared questionnaire about their academic careers and experience in TB and its treatment was distributed to the doctors. Results: The research group consisted of 1,112 doctors. The mean age was 32.7 ± 6.6 years. The results showed that 75.9% of the doctors had insufficient knowledge about TB. The results of the study further showed that chest specialists, female doctors, physicians who work in a first stage hospital, doctors who had previously diagnosed TB and those who had access to a microbiology laboratory had a better level of knowledge about tuberculosis and its treatment than other doctors. Conclusion: A great diversity was seen between daily practice of doctors and national guidelines about TB. Educational programmes conducted by specialists in TB control may help to standardize and increase the knowledge of TB.
Introduction
The World Health Organization (WHO) reported that 21,752 new tuberculosis (TB) cases were diagnosed in 2006 in Turkey. The incidence of TB was 29 out of 100,000. Of new patients 9132 were smear positive 1 . Turkey is among the countries with an intermediate disease burden.
Inappropriate and inadequate TB treatment may lead to treatment failure and acquired drug resistance, resulting in the preservation of the resistant microorganisms [2] . The main reason for resistance development is thought to be incorrect or inadequate treatment of patients by doctors [3] . The knowledge level of doctors about TB and their attitudes may influence national TB control programmes [4] . Delay in the diagnosis of TB may be prevented by early examination with the required tests to TB. Rapid chest radiography and sputum control in symptomatic patients have been suggested to prevent this delay [5] . Moreover, it is known that there is a direct relationship between the inappropriate prcedures at the beginning of anti-TB treatment and the specialization degree of the doctor [6, 7] . In Turkey, patients are free to go to any medical center. TB patients are managed and treated in first, second, and third stage hospitals which are dispensaries, medical houses, state hospitals, private hospitals and university hospitals. In Turkey, treatment of 60-75% of TB patients begins in hospitals [8] .
All TB patients who are diagnosed in any other medical center must attend to the dispensary and their family screening must be done. Patients can continue treatment without payment in the dispensaries. DOTS (directly observed treatment strategy) is done in the dispensaries. In Turkey the number of dispensaries is 252 and there are 21 specific TB laboratories. The most recent Turkish national guidelines related to TB diagnosis, follow-up, and treatment were reported in 2007. This study aimed to evaluate the knowledge of doctors about the diagnosis and treatment of TB in Turkey.
Methods
The research was performed in 12 cities from different geographical regions of Turkey during the period of January to May 2007. At least 50 doctors were included to the study group from each city (Table 1) . According to estimates in 2005, the population in these cities was 10,556,000, which is14.7% of the country's population [9] . Mean TB incidence in these cities was 19.0 per 100,000 population, which was lower than that of the whole country [10] . A total of 104,226 doctors (53,344 specialists and 50,882 practitioner) worked in Turkey in 2004 [9] . Of these, 8,421 worked in the selected cities in 2004 [8] , and 13.21% of them joined the survey (Table 1 ). The demographic features of the doctors are shown in Table 2 . The study consisted of 477 practitioners and 635 specialists who constituted 1% of the total doctor population in the country. Oral consents were taken from the participants who were also informed of the study. No approval was needed from the ethics committee since the study was a survey study. The questionnaire was done face-toface with the doctors and no source of information was available during the questioning.
The questionnaire composed of 17 questions regarding the knowledge and approach to TB according to the national Turkish TB guidelines, which are parallel and similar to the guidelines of the WHO concerning TB treatment and categorization. Doctors were asked about their specialization field (practitioner, specialist in chest disease, or other specialist), length of career (0-10 years or ≥ 11 years), type of institution and prior experience with TB. Doctors were visited for the survey, and those who agreed to join the survey were included into the study. The number of doctors enrolled ranged between 33 and 173 in each city (Table 1) .
A scale was formed out of eight questions relating to the knowledge level of TB. Every correct answer scored one point and each wrong answer scored 0. Scores of 4 or less were assumed as inadequate and scores over 4 accepted as an adequate level of knowledge (Table 3) .
City
The number of doctors working in the city Table 3 . Answers from doctors.
Statistical Analysis
Data were evaluated by using SPSS v10.0 (SPSS Inc, Chicago, IL. USA). They were also analyzed by Chi square test. Logistic regression analysis was used to determine the factors affecting TB knowledge level.
Crude and adjusted odds ratios (OR) with 95% confidence intervals (CI) were calculated. Adequate and inadequate knowledge levels were defined by a model. Data were analyzed by the Enter model, and P < 0.05 was considered as statistically significant.
Results
The mean age of all 1,112 doctors (354 women, 758 men) was 32.7 ± 6.6 years. Of these, 545 doctors (49.0%) had diagnosed TB previously. Radiology and bacteriology departments were present at 73.1 % and 54.9% of hospitals, respectively. The results of the survey showed that 75.9% of the doctors had insufficient knowledge about TB.
Thirteen (1.2%) doctors answered all eight questions in Table 3 correctly. The primary method for diagnosis of pulmonary TB for was accepted as bacteriology and the ratio of correct answers was 28.8%. The correct answer for the number of drugs chosen for TB was four, and 54.9% of the respondents answered correctly. HREP [1], was the correct answer for the combination therapy regimen used for newly diagnosed pulmonary TB, and 36.1% of the respondents answered correctly. The accepted combination therapy used to treat relapse pulmonary TB cases is HREPS, and 51.2% of the respondents answered correctly. Six months is the accepted period of treatment for pulmonary TB, and approximately one third (33.5%) of the doctors answered correctly. Cough is accepted as the first symptom for pulmonary TB, and 22.2% of the respondents answered correctly. Seventy-seven percent of the doctors recognized that sending a patient to a center with specialized diagnostic capabilities as the correct strategy for treating suspicious patients negative for bacteriology. The ratio of doctors who answered that intermittent regime was as effective as a daily standard regime was 26.0%. The doctors' answers are summarized in Table 3 .
The results of the study showed that that female doctors, physicians who working in a first stage hospital, chest specialists, doctors who have access to a bacteriology facility, and those who had previously diagnosed TB had the highest scores (Table 4) . Logistic regression analyses revealed the following data: female doctors had 1.7 times higher knowledge level (C.I.=1.3-2.3) than males; chest specialists had 19.0 times (95% C.I . = 6.8-53.0) higher knowledge level than other practitioners; doctors who work in first stage hospital had a knowledge level 2.4 times higher than the second stage workers (95% C.I.=1.4-4.3); those who had diagnosed TB previously had knowledge levels1.9 times higher than their colleages (95% C.I. = 1.4-2.5); and those who had access to a basic bacteriology facility had knowledge levels 1.5 times higher (95% C.I. = 1.0-2.2). The results are shown in Table 4 . The length of time a doctor had been working (O.R = 1.2, 95% C.I. = 0.9-1.7) and access to a basic radiology facility (95% C.I = 0.7-1.9) did not show any significance (p > 0.05).
Discussion
In the absence of other complications and with appropriate and adequate treatment, TB is a curable disease. Treatment difficulties may be encountered if treatment is delayed or resistance develops due to inappropriate suggestions and treatment combinations started by doctors (for example, unnecessary addition or withdrawal of the drugs, wrong approach to TB patients, etc). As suggested by various guidelines, adequate and appropriate treatment is essential to prevent the spread of TB and drug resistance [11, 12] .
The requirement of microbiological examination to diagnose TB was mentioned by 75% of doctors in a study done in 2003 in Turkey [13] . Another study showed that 75.8% of general practitioners accepted a positive sputum test as enough criteria to diagnose TB [14] . However, these two mentioned studies were performed in only one city of Turkey, and the results do not reflect the thoughts of all doctors throughout the country.
Sputum examination was defined as the main diagnostic test by 38% of Pakistani doctors and by 12% of Indian doctors [15, 16] ; however, Auer et al. [17] reported that only 13% of the doctors used sputum examination routinely. It is known that microbiological examination is essential for certain diagnosis of pulmonary TB. The higher knowledge level of doctors working in hospitals where a bacteriology department is available indicates the fact that the presence of bacteriology department affects the doctors' approach positively about TB diagnosis and treatment.
A study done in Turkey has documented that 30.8% of the doctors initiated the treatment of a new TB case with four drugs [13] . Another study done in the Aegean region of Turkey found this level to be 53% [18] . Moreover, two other international studies have determined this level to be 60% [16] and 39% [15] , which is similar to our results. Since drug resistance is high and Isoniazid (I) resistance is higher than 4% in Turkey [12, 19] , new TB treatment should be started with four drugs. Drug combinations composing fewer than four drugs may lead to drug failure and drug resistance in the treatment.
The WHO suggests a short period treatment for new TB cases as follows: Isoniazid (H) + Rifampicin (R) + Pyrazinamide (P) + Ethambutol (E) or Streptomycin (S) as an initial phase for two months, then H+R as a continuous phase for four months [20] . It also suggests a treatment regime of H+R+P+S+E for two months, followed by H+R+P+E for one month, and then H+R+E for five months for the relapse TB cases. The WHO explains in its guidelines that H, R, P, and E may be as effective as daily doses if given three times weekly but thioacetazone is not [20. ] Research done in Pakistan has shown that doctors do not adequately follow WHO TB treatment guidelines [21] . Similar outcomes were found in Bolivia [22] . Doctors have a tendency to ignore the guidelines about diagnosis and treatment of TB [17] . Another study has also found that most of the treatment regimes among the 80 available are inadequate and expensive [23] . Likewise, we also reported similar results about the approach to the diagnosis of TB and treatment.
It is very obvious that different treatment regimes from the present guidelines and incomplete drug usage with different doses and duration mostly result in treatment failure.
Appropriate drug combination for newly diagnosed TB has been suggested by 19% of the doctors [13] . Another study has documented this level to be 60% [16] . Only 9.7% of the doctors knew the appropriate drug combination mentioned in the present guidelines [24] . Roughly two-thirds of the doctors in Pakistan were unaware of the appropriate treatment regimes [25] . This level was 7.5% in Somalia [26] . We found that this rate was also low in Turkey. Since specialists other than chest physicians were unaware of the current information in WHO guidelines of, we believe that education programs Table 4 . TB knowledge levels of Doctors must be instituted to improve the treatment of TB.
The results obtained in our study indicate that TB treatment should be performed by specialists in particular institutions. Similar suggestions were also made in other studies [7, 8] . Two different studies conducted in Turkey found that 34%, 6% and 48.5% of the doctors accepted six months as an adequate period to treat TB [13, 14] . In the Philippines, this ratio was 33% of doctors [17] . Our data related to this treatment period were similarly low. In another study from Pakistan only 3% of the doctors answered questions correctly [25] . We suggest that a better understanding of TB needs to be conveyed to doctors.
Our study has indicated that TB knowledge level was indirectly proportional to time passed from graduation. The personal experiences of doctors may influence the choice of treatment modalities. Khan et al. found that the patients of doctors experienced in TB treatment were more likely to be given directly observed treatment, and the death rates among them were lower [27] . TB knowledge levels of the practitioners working in the first stage health institutions were inadequate. Similar results were obtained in a study done in India [16] . It was noticed that education campaigns increased the adjustment of doctors to the TB control programs [28] .
Training programs must focus on doctors who are inexperienced in treating TB and those who work at primary and secondary health care centers, as well as practitioners and specialists in areas other than chest disease. The main conclusion of our research is that Turkish doctors must be educated to increase the level of knowledge about TB and its treatment.
